Calreticulin acts as an adjuvant to promote dendritic cell maturation and enhances antigen-specific cytotoxic T lymphocyte responses against non-small cell lung cancer cells.
Dendritic cell (DC)-based immunotherapy has promising for treatment of non-small cell lung cancer (NSCLC). Melanoma-associated antigen 3 (MAGE-A3) is a tumor-specific antigen and expressed in approximately 35-40% of NSCLC tissues. Calreticulin (CALR) is a protein chaperone and can enhance DC maturation and antigen presentation. In this study, we evaluated the adjuvant activity of CALR in human DC maturation and their capacity to induce MAGE-A3-specific CD8+ cytotoxic T lymphocyte (CTL) responses to NSCLC in vitro. Infection with recombinant Ad-CALR and/or Ad-MAGE-A3, but not with control Ads, induced CALR and/or MAGE-A3 expression in DCs. Infection with Ad-CALR significantly increased the percentages of CD80+, CD83+, CD86+ and HLA-DR+ DCs and IL-12 secretion, but reduced IL-10 production in DCs. Co-culture of autologous lymphocytes with DC-Ad-CALR or DC-Ad-CM significantly increased the numbers of induced CD8+ CTLs. The percentages of IFNγ-secreting CTLs responding to SK-LU-1 and NCI-H522 NSCLC, but not to non-tumor NL-20 cells in Ad-C-CTL, Ad-M-CTL and Ad-CM-CTL were significantly higher than that of DC-CTL and Ad-null-CTL. Ad-C-CTL, Ad-M-CTL and Ad-CM-CTL, but not control DC-CTL and Ad-null-CTL, induced higher frequency of MAGE-A3+HLA-A2+ NCI-H-522 cell apoptosis, but did not affect the survival of MAGE-A3+HLA-A2- SK-LU-1 and non-tumor NL20 cells in vitro. Treatment with anti-HLA-I antibody, but not with anti-HLA-II, dramatically diminished the cytotoxicity of Ad-CM-CTLs against NCI-H522 cells. Our data indicated that CALR acted as an adjuvant to promote DC maturation, which induced CTL development and enhanced MAGE-A3-specific CTL cytotoxicity against NSCLC.